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Abstract 


Background: Malaria remains a major killer of children under-five, claiming the life of one child every two minutes globally. Despite the several 


interventions to reduce malaria and anemia, these diseases remain global public concerns. Aim: This study assessed the prevalence and trend of malaria 


and anemia in children under-five years from 2012 to 2016. Subjects and methods: We conducted a descriptive cross-sectional study among children 


under-five with malaria and anemia who received care at the hospital in Jasikan town, Ghana from 2012 to 2016. We computed descriptive statistics to 


describe the data. STATA version 14 was used to carry out the analyses. Binary logistic regression was used to determine the strength of association at a 
5% significance level (P<0.05). Results: Out of 30,082 malaria cases, 835 were with anemia from 2012 to 2016. This study found an overall proportion 
of malaria with anemia as 28 per 1,000. The year 2014 recorded the highest proportion of 38 per 1,000 malaria cases of malaria with anemia. Overall, 


the prevalence rate of malaria and anemia cases were found to be 61.5% and 4.4% respectively. Children within 24-35 months’ age group contributed 


the highest (28.3%) and 0-11 months accounted for the lowest (12.9%) malaria with anemia cases. The majority of malaria with anemia cases 63.6% 


occurred in the rainy season, between June to July. Conclusion: The proportion of malaria with anemia was high among children under-five and most 


children having malaria with anemia live in rural areas and during the rainy season. 
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1 Introduction 


Malaria and anemia are often co-existing diseases that cause 
significant morbidity and mortality, especially among children 
under five years '. Studies have shown that children below the age 
of five years are at the greatest risk of being diagnosed and 
admitted for malaria infection than any other age group *. The 
predisposing factors of anemia in children under-five are diverse, 
ranging from low immunity, nutritional deficiencies, hookworm 
infection, HIV, hemoglobinopathies, and malaria *. In the 
tropical regions, malaria contributes to the high case fatality rate 
(>13%) of anemia in young children °. A category-specific study 
in Nigeria shows a high prevalence of anemia (51.4%) as a result 
of malaria parasites among children under-five “. 


Globally, almost half of the world’s population live in malaria- 
endemic areas ° and this disease remains a major killer of 
children under-fives, claiming the life of one child every two 
minutes worldwide ° ’. Malaria killed an estimated 303,000 
children under-five years globally, including 292,000 in the 
Africa Region between 2010 and 2015 ’. The disease accounted 
for more than 85% and 78% of deaths among African children 
under-five years in 2008 and 2013, respectively *. The burden is 
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heaviest in sub-Saharan Africa, where an estimated 90% of all 
malaria deaths occur in children under five years, which 
accounts for 78% of all deaths * °. A survey among under-five 
children in Rwanda revealed that the prevalence of malaria with 
anemia was high among older children within the age-group 24- 
35 months compared to other age-groups °. Reduction in 
malaria and anemia trends among children under-five has been 
observed in several studies over the period 2000-2018 in 


Nigeria, Zanzibar and Rwanda '°"'. 


A study in Nigeria showed that malaria (77.6%) was the 
commonest condition causing severe anemia among children 
under-five '*. Studies in Kenya and Indonesia have revealed 
anemia diagnosis status of a child positively associated with 
malaria in patients '° '’. Increased prevalence of malaria with 
anemia (1.6-22.0%) was shown in Papua New Guinea '* ”. 
Even though there was a decline in the prevalence of malaria 
among children under-five, the number of malaria infections 
was observed to increase during harmattan and the months of 
the rainy season, especially September in 2012 and 2013; and 
June in 2014 1°11 1°, 
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In Ghana, malaria is hyper-endemic and accounts for 44% of 
outpatient attendance, 13% of all hospital deaths, and 22% of 
mortality among children under-five years of age presenting a 


‘6, 17_ Burthermore, a 


serious health problem in the country 
retrospective study on malaria and associated co-morbidity in 
children admitted with fever manifestation in Western Ghana 
revealed the proportion of children with malarial anemia 
significantly increased, from 50% in 2010 to 79.2% in 2012 '°. 
Findings from studies in Ejisu-Juaben and Hohoe, Ghana, 
reported that the prevalence of malaria and anemia was 
significantly higher during the pre-rainy season than the post- 
rainy season '” *°. The authors elaborated that rainfall increases 
the possible breeding grounds for mosquito larvae, eventually 
resulting in more vectors to spread the disease during the pre- 
rainy season. 


Despite the above findings elsewhere, little information of this 
nature is known among children under-five in the Jasikan 
District of the Volta Region of Ghana. This type of information 
is important, as it will help to inform management decision 
making in the prevention and control of malaria with anemia 
among this population sub-group. The objective of the study 
was to assess the level and trends of malaria with anemia in 
young children, in the Jasikan district in Ghana. 


2 Subjects and Methods 
2.1 Study setting 


The study was conducted in the Jasikan District Hospital 
located in the northern part of the Volta Region of Ghana, 
which is about 110 kilometers north-east of Ho, the regional 
capital. The District covers a total land area of 555.8 square 
kilometers representing 6.6 percent of the entire land area of the 
Volta Region. The district experiences a double maxima rainfall 
regime. The major season starts from May and ends in July with 
its peak while the minor season is from September to October 
with its peak in October. While the dry season is mostly 
between December and April, and it is generally characterized 
by cool and dry wind. A greater percentage (74.3%) of 
households in the district are involved in agriculture. The 
provision of health services is mainly by the government through 
the Ghana Health Service (GHS). The district has one hospital 
with six health centers or posts, three community health 
planning services (CHPS zones), and a private clinic distributed 
in the district 7". 


2.2 Study design 


The study was a hospital-based cross-sectional study in which 
patients’ case files and consulting room registers were used to 
gather information for the assessment of the prevalence and 
trend of malaria with anemia at the hospital over five years 
(2012-2016). 
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2.3 Study population 


The study population comprised children under-five years of age 
who attended the hospital between 2012 and 2016 and whose 
records were available for the period of study. Children without 
hospital records or incomplete records were excluded from the 
study. Also, children under-five years of age without any 
provisional or definitive diagnosis were excluded. A sample size 
of eight hundred and thirty-five (n=835) children under-five 
with malaria and anemia cases were extracted and compiled 
within the period. The population at risk was the group of 
children under-five years in the Jasikan District of Ghana, 
healthy or sick (susceptible), who were counted as the event of 
interest or if they had the disease (malaria with anemia) being 
studied at or during the period of interest. The population-at- 
risk was used as the denominator in calculations of measures of 


disease frequency ~*’. 


2.4 Data collection 


A pre-tested structured compilation sheet was used to retrieve 
data. Data were collected from relevant registers from January 
2012 to December 2016. Criterion approach *°*, which is a 
subset of purposive sampling, was used to select all malaria with 
anemia cases. Data on children under-five years of age that 
attended the hospital were collected. Also, data on the month 
and year of admission, age, sex, diagnosis, and treatment 
outcome were collected. A child under five years was considered 
as a case if s/he was diagnosed with malaria as principal disease 
and anemia as an additional disease. An indicator was selected 
and included in the analysis if more than 60% of participant 
information was available for the consecutive months and years. 


2.5 Data processing and analysis 


The data completeness and consistency were checked, variables 
were coded, and entered into IBM SPSS version 24.0 software. 
Data analysis was done using STATA version 14.0 (Stata Corp, 
Texas, USA) on two levels. Firstly, Analysis of proportions, 
prevalence, and relationship tests were done. We described the 
data by computing descriptive statistics, including percentages, 
frequencies, summary measures, while proportions were used to 
visualize the data, augmented with graphs. Bivariate analysis was 
conducted using the Pearson Chi-square test and binary logistic 
regression to determine the association and strength respectively 
of malaria with anemia predictors; secondly, a simple cross- 
tabulations analysis was used in generating the trends of malaria 
with anemia cases within the period of study. A descriptive 
interpretation was used to understand the nature and pattern of 
graphs. Binary logistic regression, which is more appropriate for 
the dichotomous outcome variable, was used to examine the 
strength of association between sex, age, community, seasonality, 
malaria with anemia among children under-five. Statistical 
significance was considered at a 5% significance level (P<0.05). 
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Table 1: Demographic characteristics and treatment outcome 
among children under-five with malaria and anemia in Jasikan 
District, 2012-2016 





Frequency Percentage 
Category IN=835] (%) 
Age group 
(months) 
O-11 108 12.9 
12-23 191 22.9 
24-35 236 28.3 
36-45 189 22.6 
46-59 111 13.3 
Sex 
Male 413 49.5 
Female 422 50.5 
Community 
Rural 553 66.2 
Urban 282 33.8 
Season 
Rainy 531 63.6 
Dry 304 36.4 
Treatment 
outcome 
Treated 822 98.4 
Died 13 1.6 


3 Results 


3.1 Background characteristics of participants 


We recorded a total of 30,082 malaria cases among children 
under-five from 2012 to 2016. Out of the total cases, 835 had 
anemia with 50.5% being females. The age of the children with 
malaria and anemia cases ranged between 1 and 58 months, 
with the mean age being approximately 26 months. More than 
half (63.6%) of the cases were recorded in the rainy season. 
Similarly, the utmost (66.2%) of the cases were from the rural 
setting. The majority (98.4%) of the children with malaria and 
anemia who were admitted were treated and discharged, while 


the rest died. (Table 1). 


3.2 The proportion of children having malaria 
infection and are anemic 


Cumulatively 30,082 malaria cases were recorded from 2012- 
2016. Of which the year 2016 contributed utmost (62.7%). As 
shown in Table 2, the overall proportion of malaria with anemia 
cases among the children was 27.8 per 1,000 malaria cases. The 
highest proportion (38.4 per 1,000) of malaria with anemia 
cases was recorded in 2014. The prevalence of malaria and 
anemia cases separately among the children ranged from 
approximately 58.7% to 62.7% and 2.6% to 6.7% respectively. 
The highest (62.7%) prevalence of malaria cases was observed in 
both years 2015 and 2016 while that of anemia was 6.7% in the 
year 2016. The overall prevalence of malaria among all the 
children was 61.5% whereas that of anemia was 4.4%. 
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Figure 1: Trend of malaria with anemia among children under five 
in Jasikan District from 2012-2016 
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Figure 2: Seasonal trend of malaria with anemia among under- 
five children in Jasikan District from 2012-2016 


3.3 Annual levels and trends in malaria and anemia 


Figure 1 depicts the distribution of malaria with anemia among 
children under-five by sex from 2012-2016. Compared to males, 
females contributed to most of the total cases recorded in 2012 
and 2016. While the number of cases tended to be slightly 
higher among males than females in 2013 and 2015, it was 
almost the same for both sexes in 2014. 


3.4 Seasonal trend in malaria with anemia cases 


Figure 2 depicts the seasonal trend of malaria with anemia cases. 
There was a rise and fall pattern of malaria with anemia cases. In 
general, cases were higher in the rainy season than in harmattan. 
As expected, there are usually water bodies around homes, in 
which mosquitoes breed, therefore contributing to the high 
cases. 
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Prevalence and trend of malaria with anemia 
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Figure 3: Seasonal pattern of malaria with anemia cases among under-five children in Jasikan District from 2012-2016 


Table 2: Yearly prevalence rate and proportion of malaria with anemia among the study children from 2012-2016 


Malaria Cases 


Anemia Cases Malaria with Anemia Cases 





Population at Prevalence 

risk Total (N) (%) 
2012 9,517 5,861 61.6 
2013 9, 649 5,663 58.7 
2014 9,781 6,037 61.7 
2015 9913 6,220 62.7 
2016 10,043 6,301 62.7 
Total 48,903 30,082 61.5 


Prevalence Proportion 

Total (N) os Total (N) aie ne 
505 5 Pe 144 24.6 
260 Pas 189 33.4 
464 4.7 232 38.4 
255 2.6 126 20.3 
670 6.7 144 22.9 


2,154 4.4 835 27.8 


3.5 Seasonal pattern of malaria with anemia cases 


There was no regular seasonal pattern of malaria with anemia 
cases within the period 2012-2016. The pattern depicts a 
fluctuating one, as shown in Figure 3. However, it is noticed 
that generally, cases of malaria with anemia are higher during 
the rainy season than in the harmattan season. 


3.6 Bivariate analysis of factors contributing to 
malaria with anemia in children under five 


With reference to table 3, the proportion of malaria with anemia 
is marginally higher among female children compared to their 
male counterparts. Children aged 24-35 months contributed 
more than one-fourth of overall malaria with anemia cases. 
Nearly three fourth (n=553; 66.2%) of malaria with anemia 
cases among the under-five children were from rural 
communities. Also, most of the cases occurred in the rainy 
season (n=531; 63.6%). In the bivariate logistic regression 


analysis, none of the factors (sex, age, community, seasonality) 
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was found to be significantly associated with malaria and anemia 
at p-value<0.05. 


4 Discussion 


The purpose of this study was to assess the prevalence and trends 
of malaria with anemia among children under-five in the Jasikan 
District of the Volta region of Ghana. Regarding age 
distribution, about 28% of the participants who had malaria and 
anemia were within the age group of 24 — 35, followed by 12 — 
23 months (22.9%) and 36 — 45 (22.6%). This may imply that 
the increased prevalence of malaria with anemia in children aged 
24-35 months in this study may be an indication of persistent 
anemia after treatment of malaria due to prolonged weak 
immune response. 


Though the National Malaria Control Program (NMCP) in 
Ghana has made laudable strategic plans to reduce the burden 
by 75% across the country by 2020, the policy needs to 
implement a scale-up community-based treatment of malaria, 
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Table 3: Bivariate analysis of factors contributing to malaria with 
anemia in children under five 





Malarial 
Malaria and 
Characteristics n? Anemia COR 95%CI_ p-value 
(%) 
Sex 
Male 14,564 413 | 


(49.8) (49.5) 
14.683 422 
Female (50.2) (50.5) 1.01 0.88,1.16 0.848 


Age in months 


3,814 108 

0-11 (13.0) (12.9) ; 
6,456 191 

12-23 ot 07.9) 1:04 0.82, 1.33 0.720 
8,275 236 

24-35 paoe Gas Ol 080,127 20.952 
6,713 189 

36-45 oo 07.6) 0:99 0.78, 1.26 0.962 
3,989 111 

46-59 ie 413.3) 0:98 0.75, 1.29 0.899 

Community 
9,856 282 

Urban (33.7) (33.8) , 
19,391 553 

Rural ne 62) 1:00 0.86, 1.15 0.9656 

Season 

_ 10,058 304 

y (34.4) (36.4) 

Rainy Paha a 0.91 0.79,1.05 0.219 


(65.6) (63.6) 


n ? (total malaria cases) = 29,249; n © (total malaria with anemia cases) = 835; COR: 
Crude Odds Ratio (Unadjusted) and were determined using binary logistic regression 


targeting children under five years particularly those who live in 
rural areas and have limited access to health care. 


Furthermore, the study showed that there were slightly more 
females who had malaria infection with anemia than males. In 
contrast, some studies have revealed that, when it comes to 
health, males are the weaker sex throughout life ™”. 


Our study revealed no statistically significant association 
between sex, age, community, seasonality, and malaria with 
anemia in our bivariate binary logistic regression. Contrary to 
our results, a study in southern highland Rwanda found that the 
child’s age was a significant risk factor for malaria parasite 
infection *. Moreover, earlier reports in Ghana showed that 


children <1-2 years were at increased risk of malaria '” ~. 


26 severe malaria tends to occur in older children. 


Elsewhere 
Although we found no significant association between the place 
of residence and risk of malaria with anemia, the majority of 
cases (66.2%) was observed among children living in rural areas. 
These results are consistent with previous studies conducted 


elsewhere 2°28 


which found that children in urban communities 
were less prone to malaria with anemia infection as compared to 
their peers in the rural settings. This could be attributed to the 
fact that better houses and access to bed nets provide the urban 
population with reliable means of protection from mosquito 
bites that cannot be easily accessed by poor communities from 


rural villages *°. 
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Malaria burden in Jasikan district, as in most parts of Ghana, 
contributes significantly to the occurrence of anemia cases in the 
study population. The prevalence of anemia among children 
under-five could be reduced following malaria control programs 
in endemic areas. The low prevalence of anemia found in this 
study differs from that reported by Kiggundu er al. (2013) who 
found a high prevalence of anemia (56.3%) among children 
under-five with malaria in Southwestern Uganda ~*’. 
Furthermore, a higher prevalence of anemia among children 
under-five years with malaria was observed in the Navrongo 
Municipality, Northern part of Ghana "°. 


We found that approximately 28 out of every 1,000 children 
under-five having malaria infection are anemic, and variations 
were observed between age groups (20-38 per 1,000 malaria 
cases). The Jasikan District situated in the Volta Region of 
Ghana is located in the malaria-endemic zone and might have 
contributed to the increased proportion of malaria with anemia 
cases as compared to Western Ghana. Ghana committed itself to 
the Roll Back Malaria (RBM) initiative in 1999 and developed a 
strategic framework to emphasize the reduction of the disease by 
75% by the year 2020 in line with the attainment of the 
Millennium Development Goals (MDGs). Concerning the 
RMB initiative policy, our findings indicate that there is still 
much effort need by the policy to reduce malaria until it is no 
longer of public health significance. However, we suggest 
multiple strategies such as overall health sector development, 
improved strategic investments in malaria control, and increased 
coverage towards universal access to malaria treatment and 
prevention interventions. 


Trends in the number of malaria patients with anemia among 
children under-five can be a powerful indicator to measure the 
effectiveness of malaria and anemia interventions. Hence, 
regular trend analysis regarding malaria with anemia among 
children under-five years is very crucial for planning and 
prevention. This study has shown that malaria with anemia cases 
is more common during the rainy season, as in August which 
recorded the highest prevalence of infection in 2013 and 2014. 


Mote so, there was a peak prevalence of malaria with anemia cases 
during the rainy season, between August and September in our 
study. This finding supports new intervention “seasonal malaria 
chemoprevention (SMC)” by the World Health Organization 
(WHO) in 2013, in the prevention of malaria among children 
less than 5 years of age in areas with highly seasonal malaria 
transmission. Since the mosquito vectors rest inside houses after 
taking a blood meal, implementation of indoor residual spraying 
(IRS) in malaria-endemic areas would contribute to the reduction 
and prevention of malaria which is serving as the underlying cause 
of anemia. The IRS policy would also add to the attainment of 
the Sustainable Development Goals (SDGs) by 2030. 


The high peak of malaria with anemia cases in August and 
September could be due to heavy rainfall during that time of the 
year as well as environmental factors such as improper 
environmental management. The presence of stagnant water 
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during the rainy season provides breeding sites for mosquitoes 
that might have resulted in the high prevalence of malaria with 
anemia cases *’. Interventions targeting the larval stages of the 
mosquito (Larval control) may be implemented during the rainy 
season through environmental modification such as draining 
and filling or through the use of larvicides is recommended. 


Limitation of the study. Missing and incomplete information 
in the registers were the most important limitations of the study. 
However, each source of data was used to compliment the other 
under such a difficult circumstance. 


5 Conclusion 


Results from this study have shown that the proportion of 
malaria with anemia was high among children under-five in the 
Jasikan District of the Volta region of Ghana. This was 
associated with the rainy season and demographic characteristics 
such as age and sex. The rainy season is the period with the 
highest cases of malaria infection with anemia. Most (66.2%) of 
the study children having malaria with anemia live in rural areas. 
It is thus imperative for the intensification of malaria 
intervention programs in rural areas during the rainy season. 
Future studies should be carried out to elucidate the likely 
factors contributing to malaria with anemia in rural areas. 


Acknowledgment: We acknowledge the District Director of Health 
Services and people of the study communities as well as management of 
the Jasikan District Hospital and Health Directorate for providing us 
with the needed support during the data collection period upon which 
the findings of this study were based. 

Author contribution: WD conceived, designed the study, undertook 
the literature research, collected data, conducted data analysis, and 
drafted the manuscript. GP supported the statistical data analysis, and 
also contributed to the critical review of the drafted manuscript. FZ 
critically reviewed the drafted manuscript. WD, GP, and FZ have read 
and agreed to the published version of the manuscript. 

Funding: This research received no external funding. 

Conflict of interest: The authors declare no conflicts of interest. 


ORCID: 

William Dormechele: https://orcid.org/0000-0003-404 1-2555 
George Pokoanti Wak: https://orcid.org/0000-000 1-6892-1007 
Francis Bruno Zotor: https://orcid.org/0000-0002-44 11-4419 


References 


1. Kateera, F., Ingabire,C.M., Hakizimana, E., Kalinda, P., 
Mens, P. F., Grobusch, M. P., Mutesa, L., & Van Vugt, M. 
(2015). Malaria, anemia and under-nutrition: Three frequently 
Co-existing conditions among preschool children in rural 
Rwanda. Malaria Journal, 14 
(1). https://doi.org/10.1186/s12936-015-0973-z 

2. World Health Organization (WHO). (2015). Malaria in 
under-fives. Geneva, Switzerland. 

3. Murphy, S., & Breman, J. (2001). Gaps in the childhood 
malaria burden in Africa: Cerebral malaria, neurological 
sequelae, anemia, respiratory distress, hypoglycemia, and 
complications of pregnancy. The American Journal of Tropical 


290 


10. 


11. 


t7, 


13. 


14. 


Prevalence and trend of malaria with anemia in Ghana 


Medicine and Hygiene, 64(1_suppl), 57- 
67. https://doi.org/10.4269/ajtmh.2001.64.57 

Oladeinde, B., Omoregie, R., Olley, M., Anunibe, J., Onifade, 
A., & Oladeinde, O. (2012). Malaria and Anemia among 
Children in a Low Resource Setting In Nigeria. Iranian Journal 
of parasitology, 7(3), 31-37. PMID: 23109959 

UNICEF. (2007). Malaria and children: progress and 
intervention coverage. New York. UNICEF. 1-70. 

Enayati AA, Janet MSRH. Malaria in Children, Prospects and 
(2013). J Pediatr Rev. 1(1), 19-33. 
http://jpr.mazums.ac.ir/browse.php?a_code=A-10-38- 
2&sid=1&slc_lang=en 

Ghana Statistical Service - GSS, Ghana Health Service - GHS, 
and ICF International. (2015). Ghana Demographic and 
Health Survey 2014. Rockville, Maryland, USA: GSS, GHS, 
and ICP 
https://dhsprogram.com/publications/publication-FR307- 
DHS-Final-Reports.cfm 

World Health Organization. (2008). Global malaria control 
and elimination: report of a technical review. Geneva, 
Switzerland. ISBN: 9789241596756. 

Karema, C., Aregawi, M.W., Rukundo, A., Kabayiza, A., 
Mulindahabi, M., Fall, 1I.S.,  Gausi, K., Williams, R. O., 
Lynch, M., Cibulskis, R., Fidele, N., Nyemazi, J., Ngamije, D., 
Umulisa, I., Newman, R., & Binagwaho, A. (2012). Trends in 
malaria cases, hospital admissions and deaths following scale-up 


Challenges. 


International. 


of anti-malarial interventions, 2000—2010, Rwanda. Malaria 


Journal, 11(1), 236. https://doi.org/10.1186/1475-2875-11- 


236 
Aregawi, M.W., Ali, A.S.,  Al-mafazy,A., | Molteni, F., 
Katikiti,S., | Warsame, M., Njau, R. J., Komatsu, R., 


Korenromp, E., Hosseini, M., Low-Beer, D., Bjorkman, A., 
D'Alessandro, U., Coosemans,M., & Otten, M. (2011). 
Reductions in malaria and anemia case and death burden at 
hospitals following scale-up of malaria control in Zanzibar, 
1999-2008. Malaria Journal, 10 
(1). https://doi.org/10.1186/1475-2875-10-46 

Karema, C., Aregawi, M. W., Rukundo, A., Kabayiza, A., 
Mulindahabi, M., Fall, 1I.S., Gausi, K., Williams, R. O., 
Lynch, M., Cibulskis, R., Fidele, N., Nyemazi, J., Ngamije, D.., 
Umulisa, I., Newman, R., & Binagwaho, A. (2012). Trends in 
malaria cases, hospital admissions and deaths following scale-up 
of anti-malarial interventions, 2000-2010, Rwanda. Malaria 
Journal, 11(1), 236. https://doi.org/10.1186/1475-2875-11- 
236 

Muoneke, V. U., Ibekwe, R.C., Nebe-Agumadu, H.U., & 
Ibe, B. C. (2011). Factors associated with mortality in under- 
five children with severe anemia in Ebonyi, Nigeria. Indian 
Pediatrics, 40(2), 119-123. https://doi.org/10.1007/s13312- 
012-0026-4 

Tjitra, E., Anstey,N.M.,  Sugiarto, P., § Warikar, N., 
Kenangalem, E., Karyana, M., Lampah, D. A., & Price, R. N. 
(2008). Multidrug-resistant plasmodium vivax associated with 
severe and fatal malaria: A prospective study in Papua, 
Indonesia. PLoS Medicine, 5(6), 
e128. https://doi.org/10.1371/journal.pmed.0050128 

Ngesa, O., & Mwambi, H. (2014). Prevalence and risk factors 
of anemia among children aged between 6 months and 14 years 


Nor. Afr. J. Food Nutr. Res. | Volume 4 | Issue 8, 2020 


Dormechele et al. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22; 


in Kenya. PLoS ONE, 9(11), 
e113756. https://doi.org/10.1371/journal.pone.0113756 
Genton, B., D'Acremont, V., Rare, L., Baea, K., Reeder, J. C., 
Alpers, M. P., & Miiller, I. (2008). Plasmodium vivax and 
mixed infections are associated with severe malaria in children: 
A prospective cohort study from Papua New Guinea. PLoS 
Medicine, 5(6), e127. 
https://doi.org/10.1371/journal.pmed.0050127 
Kasasa, S., Asoala, V., Gosoniu, L., Anto, F., Adjuik, M., 
Tindana, C., Smith, T., Owusu-Agyei, S., & Vounatsou, P. 
(2013). Spatio-temporal malaria transmission patterns in 
surveillance site, — northern 
Journal, 12(1), 


Navrongo demographic 
Ghana. Malaria 

63. https://doi.org/10.1186/1475-2875-12-63 

Abuaku, B., Koram, K., & Binka, F. (2005). Antimalarial 
prescribing practices: A challenge to malaria control in 
Ghana. Medical Principles and _ Practice, 14(5), — 332- 
337. https://doi.org/10.1159/000086931 

Orish, V.N., Ansong, J. Y., Anagi, I. B., Onyeabor, O. S., 
Sanyaolu, A.O., & Iriemenam, N.C. (2015). Malaria and 
associated Co-morbidity in children admitted with fever 
manifestation in western Ghana: A retrospective study. The 
Journal of Infection in Developing Countries, 9(11), 1257- 
1263. https://doi.org/10.3855/jidc.6316 

Otupiri, E., Yar,D., & Hindin,J. (2012). Prevalence of 
Parasitaemia, anemia and treatment outcomes of malaria 
among school children in a rural community in Ghana. Journal 
of Science and Technology 
(Ghana), 32(1). https://doi.org/10.4314/just.v32il.1 

Kweku, M., Appiah, E.K., Takramah, W., Enuameh, Y., 
Norman, I., & Binka, F. (2015). Effect of a malaria control 
program on the prevalence of malaria, fever and anemia in 
children under five years in the Hohoe municipality of Ghana: 
A comparative analysis of cross-sectional surveys. Advances in 
Infectious Diseases, 05(04), 180- 
188. https://doi.org/10.4236/aid.2015.54023 

Ghana Statistical Service-Jasikan District. (2014).Population 
and Housing Census-District Analytical Report, Jasikan. 
Duarte, P.C., Hill, A-E., & Morley, P.S. (2014). 
Epidemiology of equine infectious disease. Equine Infectious 


22. 


24. 


2: 


26. 


2]. 


28. 


29. 


30. 


Prevalence and trend of malaria with anemia in Ghana 


Diseases, 515-529.e2. https://doi.org/10.1016/b978-1-4557- 
0891-8.00061-0 
Guetterman, T. C. (2015). Descriptions of Sampling Practices 
Within Five Approaches to Qualitative Research in Education 
and the Health Sciences. Forum Qualitative Sozialforschung / 
Forum: Qualitative Social Research, 16(2), Article 2. 
https://doi.org/10.17169/fqs-16.2.2290 
Hart, J. (2014). Gender differences in health care choices and 
outcomes. Alternative and Complementary Therapies, 20(4), 
180-182. https://doi-org/10.1089/act.2014.20404 
Gahutu, J., Steininger, C., Shyirambere, C., Zeile, I., Cwinya- 
Ay, N., Larsen,C.Fls  Eeoelte; I. A. 
Uwimana, A., Karema, C., Musemakweri, A., Harms, G., & 
Mockenhaupt, F. P. (2011). Prevalence and risk factors of 
malaria among children in southern Highland 
Rwanda. Malaria Journal, 10 (1). https://doi.org/10.1186/1475- 
2875-10-134 
Robert, V., Macintyre, K., Keating, J., Trape, J. F., Duchemin, 
J. B., Warren, M., & Beier, J. C. (2003). Malaria transmission 
in urban sub-Saharan Africa. The American Journal of Tropical 
Medicine and Hygiene, 68(2), 169-176. 
https://doi.org/10.4269/ajtmh.2003.68.169 
Keiser, J., Utzinger, J., De Castro, M. C., Smith, T. A., 
Tanner, M., & Singer, B. H. (2004). Urbanization in sub- 
Saharan Africa and implication for malaria control. The 
Medicine — and 
118- 


Danquah, I., 


American Journal of Tropical 
Hygiene, 71(2_suppl), 

127. https://doi.org/10.4269/ajtmh.2004.71.118 

Siri, J.G., Lindblade, K.A., Rosen, D.H., Onyango, B., 
Vulule, J., Slutsker, L., & Wilson, M. L. (2008). 
undefined. Malaria Journal, 7(1), 
34. https://doi.org/10.1186/1475-2875-7-34 

Kiggundu, V. L., O'Meara, W. P., Musoke, R., 
Nalugoda, F. K., Kigozi,G., Baghendaghe, E., Lutalo, T., 
Achienge, M. K., Reynolds, S. J., Makumbi, F., Serwadda, D., 
Gray, R.H., & Wools-Kaloustian, K.K. (2013). High 
prevalence of malaria Parasitemia and anemia among 
hospitalized children in Rakai, Uganda. PLoS ONE, 8(12), 
e82455. https://doi-org/10.1371/journal.pone.0082455 

Lucas, A. O., & Gilles, H. M. (2003). Short textbook of public 


health medicine for the tropics. CRC Press. 


Cite this article as: Dormechele, W., Wak, G.P., & Zotor, F.B. (2020). Prevalence and trend of malaria with anemia among under-five children in Jasikan 
District, Ghana. The North African Journal of Food and Nutrition Research, 4(8):285-291. https://doi.org/10.51745/najfnr.4.8.285-291 


© 2020 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and 


reproduction in any medium, provided the original work is properly cited. 


291 


Nor. Afr. J. Food Nutr. Res. | Volume 4 | Issue 8, 2020 


